Different subcellular localization of palmitoyl-l-carnitine hydrolysis in human and rat liver  by Hagen, Leif E. et al.
Volume 104, number 2 FEBS LETTERS August 1379 
DIFFERENT SUBCELLULAR LOCALIZATION OF PALMITOYGL-CARNITINE 
HYDROLYSIS IN HUMAN AND RAT LIVER 
Leif E. HAGEN, Rolf K. BERGE* and Mikael FARSTAD 
kboratory of Clinicaf Biochemistry, University of Bergen, N-SO161 HaukeIa~d Sykehus, Norway 
Received 4 June 1979 
1. Introduction 
In the course of studies of the effect of subcellular 
fractions of rat liver on the hydrolysis of palmitoyl- 
Ccarnitine and palmitoyl-CoA, it was observed that 
the microsomal fraction hydrolyzed pahnitoyl-L- 
carnitine [I], confirming the finding of Mahadevan 
and Sauer [2] and Hoppel and Tomec [3 1. Palmitoyl- 
CoA hydrolase (EC 3 J-2.2) had a dual ocalization in 
rat liver, one in the ~tochon~a and one in the 
microsomal fraction [ 11. Subcellular localization 
studies of brown adipose tissue from guinea pigs 
showed that both palmitoyl-CoA hydrolase and 
palmitoyl-L-camitine hydrolase (EC 3 .l . 1.28) were 
localized in the mitochondria nd possibly the 
soluble fraction [4]. 
No study has been devoted to the subcellular 
localization of palmitoyl&camitine hydrolysis in 
human liver. In this report data are presented show- 
ing that the p~itoyl-Lca~t~e hydrolysis is 
mainly associated with the ~tochond~a. 
2. Materials and methods 
Hepes and rotenone were obtained from Sigma 
Chemical Co., (St. Louis, MO, USA). Pahnitoyl-L- 
camitine chloride was purchased from Supelco Inc., 
(Bellefonte, PA, USA). [ 1-*4C]Palmitoyl-Lcamitine 
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was purchased from New England Nuclear, (Boston, 
MA, USA.) The scintillation liquid (Stint-Hei 3) was 
from Koch-Light Lab., (Colnbrook, England). All 
other chemicals were of the highest purity commer- 
cially available. 
2.1. Preparation of subceliukr fractions 
The subcellular f actions from rat liver and 
hums liver (obtained from a biopsy and which 
appeared normal upon ~stolo~c~ exudations were 
prepared essentially as in [S] with the modifications 
in [63. 
2.2. Enzyme assays and other analytical methods 
Palmitoyl-L-carnitine hydrolase activity was 
assayed by incubation samples from the subcellular 
fractions with [ 1 -‘“C]palmitoyl-Gcarnitine (100 J&Q 
at 37°C for increasing times up to 10 min. The incuba- 
tion buffer was 20 mM Hepes (pH 7.4) containing 
1 mM EDTA. The reaction was stopped by adding 
2.0 ml of prop~-2~l~ep~e/l M H,S04, ZOjS/l 
(v/v/v) [7] and unesterified 14C-labelled palm&ate 
was extracted as earlier described [1,8]. 0.7 ml of 
the heptane phase containing the unesterified 14C- 
labelled palmitate was mixed with 10 ml Stint-Hei 3, 
and the radioactivity determined by liquid scintilla- 
tion counting. 
Malate dehydrogenase (EC 1 .l .1.3 1) [9], rotenone 
insensitive NADPH-cytochrome c reductase (EC 1.6.2.4) 
[lo], succinate-PMS-oxidoreductase (EC 1.3.99.1) 
[11,12], acid phosphatase (EC 3.1.3.2) [13] and 
lactate dehydrogenase (EC 1 .l J.27) 1141 were 
assayed as described. All s~ctrophotomet~c measure- 
ments were performed with a Schimadzu recording 
spectrophotometer MPS 5000. Radioactivity was 
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ctzunted in a Packard Tricarb liquid S~~t~a~on 
S~~~ometer (Model 3385). protem was deceased- 
u&g the ~o~jn~jo~teu reagent frs]. 
3. Results and discussion 
Paknitoyl-Lcarnitine hydrolysis 1s dependent on 
substrate as well as protein concentration [1,4,16]. 
With 100 PM palmitoyl-Lcarnitine and 0,3 mg 
protein/ml the rate of hydrolysis was constant for at 
#east 10 mm and proportional to added protein 
at 0.15-0.5 mgfm1 (data net shown). in the 
present study ah assays were ~rfo~~d within the 
linear range in terms of both substrate and enzyme 
co~~~~trat~ons. 
Figure X shows the distribution ofpalmitoyl-L 
earnitine hydrolysis compared with marker enzymes 
In fractions prepared from homogenates,of human 
and rat liver. The recovery of enzymes and protein 
from both tissues was 90-104% (table 1). The marker 
enzymes for the mitochondrial fractions, succinate- 
PMS-~x~do~educt~e fl I ,I 2], light ~t~cho~dr~~ 
fraction, acid phosphatase f $73, microsomal Ezaetibn, 
~~~H~~~~~r~~e c ~~~~~~~ [I 71, and soluble 
frac~o~* lactate dehydrogen~e ff 7], were d~str~b~t~d 
as expected. Malate dehy~o~en~ was localized both 
in the mitochondriaf and the soluble fractians [3,17]. 
The contamination between fractions, calculated 
from marker enzymes, was low except for the presence 
of mitochondrial enzyme activity in the light mito- 
chondtial fraction of human liver, 
Prom the data presented in fig.1 it is evident hat 
pahnitoyl-L-carnitine hydrolase activity in human and 
rat liver was differently localized. In rat liter it showed 
a ~~~os~rn~ ~s~bu~~n~ honing the ftnding 
earlier described [f-3]. The spe&c activity of the 
pa~m~toy~-L~~t~e hydrolysis in human and rat 
liver mierosomes was 0.4 and 5.1 nrnol~~ protein/ 
min, respectively. In human liver the tow activity in 
microsomes may, however, be due to contamination 
by mitachondria s some mitochondrial marker was 
found in the microsomal fraction (fig.1) Most of the 
palmitoyl-Lcamitine hydrolase activity was found in 
the mitochandrial fraction. The specific activity of 
palmitoyl-Lcarnitine hydrolysis in human and rat 
liver mito~hon~a was 1.0 and 0.3 mmog mg 
protein-~ mm”, res~~~~~ in #he absence of 
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Fig.& Btribution pattern of palmitoyCL-carnitine hydwkse 
and some mruker enzymes in fractions from human and xat 
liver. The relative specific activity (percentage of total 
activity/perwntagr of total protein) is plotted against k 
relative pratein content in each fraction. N, the nuclear frw 
tion; M, the mitochondrialfraction; L, the light mitoehondrirrl 
fraction; P, the micrasomal fraction; and S, the parti& free 
supernatant. (A) Palmito$+L-carnitine hydrolase; 0%) SUC- 
~inate9MS-ox~d~~eduEtase; (C) acid phosphatase; @) NADPH- 
cyto&rome c reductase; (E) m&ate dehydrogena~; 
@J) hi&&3 debyd~o~e~a~. 
exogenous CoA. Addition of 200 PM CoA (about 
350 nmol/mg protein) increased the respective 
hydrolyzing activities to 9.8 to 14.5 nmol .mg 
protein-r .min”r in the mitochondrial fraction, but 
failed to result in any increasedactivity in the isolated 
microsomal fraction. As the endogenous, free CoA in 
liver mitochondria may be as high as 2.5 nmol/mg 
protein [I 8 J* it can not be excluded that hydroly~s 
of pa~~toy~-~~~~t~~ in human liver ~to~ho~~ 
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The absolute values Qtllol .min” 3 of p~jtoy~~~~~t~ h@okse and some 
marker enzymes inXti@ whole homogenate (i.e., cytaplasmb extract + nuclear 
fraction) of human and rat I&F 
31_1 
Absolute values and recovery % 
Human liver Rat liver 
Values in paxenthesss xeprasent the recovery of protein and snaymic activities in 
the various fractionsl in fig.1 I compared with the activity irk cytoplasmic extract + 
nuclear fractian. Pratsin is given in mg 
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